Body weight gain and diurnal differences of corticosterone changes in response to acute and chronic stress in rats.
Plasmatic levels of corticosterone display a circadian rhythm, with the higher values occurring during the dark phase in nocturnally feeding animals. Stressful situations induce a rise of corticosterone levels and this endocrine response to stress also presents circadian variations. The higher increase of corticosterone in response to stress occurs when the hormone is in its lower circadian level, and the minimum responses occurring at the peak. Since it has been shown that plasma hormones respond differently to different stressors, in the present study, we compared the acute and chronic effects of four different stressors: electric foot shocks (3 mA, 1/s, 5 min), immobilization during two hours or six hours, and immersion in cold water (15 degrees C) for 15 min. Stressors were applied, both acutely and chronically (during 4, 12 and 20 days) at the onset of the light phase as well as at the onset of the dark phase of the light/dark cycle. Body weight was assessed every day, and at the end of the manipulations plasmatic corticosterone levels were determined from the trunk blood. Adrenal and testicular weights were also assessed. Acute exposure to stressors increased plasmatic corticosterone levels significantly when the stressors were applied at the beginning of the light phase of the cycle. In the dark phase, only two hours of immobilization and immersion in cold water caused an increase in plasmatic corticosterone. With repeated exposure, electric foot shocks failed to induce significant changes in corticosterone levels in any phase of the light-dark cycle. Immobilization stress induced a significant rise in corticosterone levels only when the stressor was applied during the light phase. Immersion in cold water elicited a clear increase in plasmatic corticosterone levels in all the periods tested, regardless of the time of the cycle in which the stressor was applied. We did not observe a loss in body weight, but rather a smaller weight gain in stressed rats. Body weight gain was minimum in rats exposed to immersion and 6 hours of immobilization. Adrenal hypertrophy was observed in rats exposed to these same stressors. We conclude that: 1) the activation of the hypothalamus-pituitary-adrenal axis by stress depends mainly on the characteristics of the stressor; 2) the response of this axis to stress also depends on the time of day in which the stressor is applied.